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1
IGNITION COIL CAPTURED RESISTOR

FIELD

The present disclosure relates to ignition coil resistors.

BACKGROUND

This section provides background information related to
the present disclosure which is not necessarily prior art.

Ignition assemblies for internal combustion engines often
include a high voltage tower with an ignition coil boot
attached thereto. A first end of the boot is connected to the
high voltage tower, and a second end of the boot is connected
to a spark plug. A resistor is arranged between the high
voltage tower and an ignition coil of the boot. The resistor is
not affixed to either the high voltage tower or the boot. As a
result, if the boot is removed, such as for service or replace-
ment, the resistor will undesirably become detached from the
high voltage tower. The resistor must thus be separately
handled to prevent it from undesirably dropping to the floor,
for example.

SUMMARY

This section provides a general summary of the disclosure,
and is not acomprehensive disclosure of its full scope orall of
its features.

The present teachings provide for a motor vehicle ignition
assembly. The assembly includes a high voltage tower, a
retention clip mounted within the high voltage tower, and a
resistor coupled to the retention clip.

The present teachings also provide for a motor vehicle
ignition assembly including a high voltage tower, a retention
member arranged within the high voltage tower, a resistor
secured within the high voltage tower with the retention
member, and an ignition boot. The ignition boot includes a
first end and a second end opposite to the first end. The first
end is removably coupled to the high voltage tower. The
second end defines an opening configured to receive a spark
plug. Upon decoupling the ignition boot from the high volt-
age tower, the resistor remains secured within the high volt-
age tower with the retention member.

The preset teachings further provide for a motor vehicle
ignition assembly including a high voltage tower, a retention
clip mounted within the high voltage tower, a resistor con-
nected to the retention clip, an ignition boot, and an ignition
coil. The ignition boot is removably coupled with the high
voltage tower and defines a bore. The ignition coil is mounted
within the bore of the boot, and includes a first end connected
to the resistor and a second end configured to couple with a
spark plug.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples in this summary are intended for purposes of illus-
tration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative purposes
only of selected embodiments and not all possible implemen-
tations, and are not intended to limit the scope of the present
disclosure.

FIG. 1 is a side view of an ignition assembly according to
the present teachings;
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FIG. 2 is a cross-sectional view of the ignition assembly of
FIG. 1;

FIG. 3 is cross-sectional view of a coil body of the ignition
assembly of FIG. 1;

FIG. 4A is a side view of a retention clip according to the
present teachings;

FIG. 4B is a cross-sectional view taken along line 4B-4B of
FIG. 4A;

FIG. 5A is a side view of another retention clip according
to the present teachings;

FIG. 5B is a cross-sectional view taken along line 5B-5B of
FIG. 5A;

FIG. 6A is a side view of an additional retention clip
according to the present teachings;

FIG. 6B is a cross-sectional view taken along line 6B-6B of
FIG. 6A; and

FIGS. 7A-7C illustrate coupling a resistor with the reten-
tion clip of FIGS. 4A and 4B.

Corresponding reference numerals indicate corresponding
parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.

With initial reference to FIG. 1, an ignition assembly
according to the present teachings is generally illustrated at
reference numeral 10. The ignition assembly 10 generally
includes a coil body 12, an ignition boot 14 removably
mounted to the coil body 12, and a spark plug 16. The ignition
assembly 10 can be any suitable ignition assembly for nearly
any internal combustion engine, such as a motor vehicle
engine for example.

The coil body 12 generally includes a case 18, an electrical
connector 20, and a fastener 22. The connector 20 extends
from the case and is configured to connect with any suitable
current source. The fastener 22 extends through the case 18 to
secure the ignition assembly 10 at any desired location. For
example, the fastener 22 can secure the ignition assembly 10
to, or proximate to, an internal combustion engine.

The ignition boot 14 generally includes a plug hole seal 24,
a pole joint 26, and a cap plug 28. The plug hole seal 24 is
removably connected to the case 18 of the coil body 12. The
pole joint 26 is coupled to the plug hole seal 24, and the cap
plug 28 is connected to the pole joint 26. The plug hole seal
24, the pole joint 26, and the cap plug 28 are aligned along a
longitudinal axis A of the ignition boot 14. The spark plug 16
is received within the cap plug 28.

With continued reference to FIG. 1 and additional refer-
enceto FIG. 2, additional features of the ignition assembly 10
will now be described. With respect to the case 18 of the coil
body 12, the case 18 includes a bushing 30 extending there-
through, which receives the fastener 22. The case 18 further
includes a high voltage tower 32 extending from the case 18.
The high voltage tower 32 is generally annular. Protruding
outward from the high voltage tower 32 is a retention tab 34.
The retention tab 34 can be an annular tab that extends con-
tinuously around the high voltage tower 32, or the retention
tab 34 can include a plurality of tabs 34 spaced apart from one
another. The retention tab 34 releasably cooperates with the
seal 24 to removably couple the seal 24 to the case 18.

A retention clip 36A is mounted to the coil body 12 within
the high voltage tower 32, and a resistor 38 is releasably
coupled to the retention clip 36A. The retention clip 36A
retains the resistor 38 in cooperation with the coil body 12
when the boot 14 is separated from the coil body 12. There-
fore, the boot 14 can be separated from the coil body 12 for
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replacement or repair without the resistor 38 becoming dis-
connected from the coil body 12 and, for example, falling to
the ground. The retention clip 36A is electrically coupled to
the connector 20 in any suitable manner, such as with one or
more conductors (not shown). Additional details the retention
clip 36A are set forth herein, such as in conjunction with the
description of FIGS. 4A-6B.

The seal 24 defines a receptacle 40. The receptacle 40 is
sized and shaped to receive a flange 42 extending from a first
end 44 of the pole joint 26. The flange 42 can be retained
within the receptacle 40 in any suitable manner, such as with
an adhesive or mechanical connection, to connect the pole
joint 26 to the seal 24. Extending from a second end 46 of the
pole joint 26 is an additional flange 48. The flange 48 and a
receptacle 50 of the cap plug 28 are sized and shaped to
cooperate with one another to secure the pole joint 26 to the
cap plug 28. The flange 48 can be retained within the recep-
tacle 50 in any suitable manner, such as with a suitable adhe-
sive or mechanical connection.

The boot 14 defines a bore 52 that extends through the boot
14 along the longitudinal axis A. The bore 52 includes an
inner surface 54 that extends completely through each of the
seal 24, the pole joint 26, and the cap plug 28. At the seal 24,
the bore 52 receives therein the high voltage tower 32 and the
retention clip 36 A with the resistor 38 mounted thereto. The
bore 52 provides a passageway through the boot 14 from the
high voltage tower 32 to an orifice 56 of the cap plug 28 at a
distal end 58 of the boot 14.

Secured within the bore 52 is an ignition coil 60. The
ignition coil 60 includes a first diameter portion 62 and a
second diameter portion 64. The first diameter portion 62 has
a greater diameter than the second diameter portion 64. The
second diameter portion 64 is provided on both sides of the
first diameter portion 62. The first diameter portion 62 has a
diameter that is slightly larger than an inner diameter of the
bore 52 at the pole joint 26. Therefore, friction between the
first diameter portion 62 and the inner surface 54 of the bore
52 retains the ignition coil 60 within the boot 14. The ignition
coil 60 is arranged within the boot 14 such that it is in elec-
trical contact with the resistor 38 at one end and in electrical
contact with the spark plug 16 at an opposite end.

The spark plug 16 generally includes a terminal 66, ribs 68,
external threads 70, a central electrode 72, and a lateral elec-
trode 74. The spark plug 16 extends through the orifice 56 and
into the bore 52. The spark plug 16 is arranged such that the
terminal 66 and the ribs 68 are seated within the bore 52 and
the external threads 70 are connected to, for example, a cyl-
inder head of a motor vehicle engine. The ignition coil 60 is in
electrical contact with the terminal 66 to conduct current
between the resistor 38 and the terminal 66.

With additional reference to FIG. 3, the coil body 12 is
illustrated without the boot 14 connected thereto. The reten-
tion clip 36A retains the resistor 38 within the high voltage
tower 32 even when the boot 14 is removed. Without the
retention clip 36 A, upon removal of the boot 14 there would
be nothing to retain the resistor 38 within the high voltage
tower 32, and thus the resistor 38 would be free to fall out
from within the high voltage tower 32.

With reference to FIGS. 4A and 4B, additional details of
the retention clip 36A will be described. The retention clip
36A generally includes a base 80, legs 82, and fingers 84. The
base 80 includes a first surface 86 and a second surface 88 that
is opposite to the first surface 86. The base 80 can be made of
any suitable electrically conductive material, such as copper
or any other suitable metal.

The legs 82 extend from first surface 86 of the base 80. Two
legs 82 are illustrated, but the retention clip 36 A can include
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any suitable number of legs 82. The legs 82 are illustrated as
extending generally perpendicular to the base 80, but may be
arranged in any other suitable manner as well. The legs 82 are
secured within the coil body 12 and are in electrical contact
with components of the coil body 12.

At a center of the second surface 88 of the base 80 is a base
conductor 90. The base conductor 90 extends from the base
80 and is illustrated as having a pointed tip 92. The base
conductor 90 conducts current between the retention clip 36 A
and the resistor 38 coupled thereto. The base conductor 90 can
thus have any suitable shape or size to conduct current
between the retention clip 36A and the resistor 38.

The fingers 84 extend from the second surface 88 of the
base 80. As illustrated, the retention clip 36A includes four
fingers 84A-84D (FIG. 4B) spaced evenly apart about the
base at 90° intervals. Each finger 84 includes a distal end 94
that is opposite to the base 80. Proximate to the distal end 94
of each finger 84A-84D is a tapered portion 96. Each of the
tapered portions 96 extend, or taper, inward toward a longi-
tudinal axis B of the retention clip 36A.

Although the retention clip 36 A includes four fingers 84A-
84D, any suitable number of fingers 84 can be provided, and
the fingers 84 can be spaced apart at any suitable interval. For
example and with reference to FIGS. 5A and 5B, a retention
clip 36B is illustrated including three fingers 84 A, 84B, and
84C evenly spaced apart about the base 80 at approximately
120° intervals. Another retention clip is illustrated in FIGS.
6A and 6B at reference numeral 36C. The retention clip 36C
includes two fingers 84 A and 84B spaced apart at 180° inter-
vals. Other than the number and spacing of the fingers 84, the
retention clips 36B and 36C are substantially similar to the
retention clip 36A, and thus the similar features are desig-
nated with the same reference numbers.

With additional reference to FIGS. 7A-7C, coupling of the
retention clip 36A with the resistor 38 is illustrated. The
resistor 38 generally includes a first conductor 102 and a
second conductor 104 at opposite ends thereof. Between the
first conductor 102 and the second conductor 104 is a body
portion 106, which has an outer diameter that is smaller than
outer diameters of each of the first and the second conductors
102 and 104. The resistor 38 is coupled to the retention clip
36A by aligning the resistor 38 along the longitudinal axis B
and pushing the first conductor 102 beyond the tapered por-
tions 96 toward the base 80. As the first conductor 102 con-
tacts the tapered portions 96 of the fingers 84A-84D, the
fingers 84 A-84D expand outward from the longitudinal axis
A to allow the first conductor 102 to pass beyond the tapered
portions 96 and be moved toward the base 80. The resistor 38
is pushed along the longitudinal axis A until the first conduc-
tor 102 contacts the pointed tip 92 of the base conductor 90.
After the first conductor 102 passes beyond the tapered por-
tions 96, the fingers 84 A-84D are biased to move back toward
the longitudinal axis B to their original position and contact,
or closely abut, the body portion 106. With particular refer-
ence to FIG. 7C, because the outer diameter of the first con-
ductor 102 is greater than the distance between the fingers
84A-84D at the tapered portions 96, the fingers 84A-84D
prevent the first conductor 102 from passing beyond the
tapered portions 96, and thus prevent the resistor 38 from
becoming decoupled with the retention clip 36, even when the
boot 14 is disconnected from the coil body 12.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It is not
intended to be exhaustive or to limit the disclosure. Individual
elements or features of a particular embodiment are generally
not limited to that particular embodiment, but, where appli-
cable, are interchangeable and can be used in a selected
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embodiment, even if not specifically shown or described. The
same may also be varied in many ways. Such variations are
not to be regarded as a departure from the disclosure, and all
such modifications are intended to be included within the
scope of the disclosure.

What is claimed is:

1. A motor vehicle ignition assembly comprising:

a high voltage tower;

a retention clip mounted within the high voltage tower, the

retention clip includes:

a base;

flexible fingers extending from the base and movable
outward from an original position to an expanded
position, the flexible fingers are biased to move back
towards the original position from the expanded posi-
tion; and

a pointed tip extending from a center of the base;

aresistor coupled to the retention clip, the resistor includes

afirst conductor, a second conductor, and a body portion

therebetween;

wherein:

the resistor is coupled to the retention clip by pushing the
first conductor beyond the tapered portions towards
the base until the first conductor contacts the pointed
tip; and

in the original position the flexible fingers closely abut
the body portion of the resistor.

2. The motor vehicle ignition assembly of claim 1, wherein
the high voltage tower is annular and is coupled to a coil body,
and the retention clip is positioned within the annular high
voltage tower.

3. The motor vehicle ignition assembly of claim 2, wherein
the annular high voltage tower includes at least one retention
tab configured to connect an ignition boot to the high voltage
tower.

4. The motor vehicle ignition assembly of claim 1, wherein
the retention clip comprises:

the base including a first side and a second side opposite to

the first side;

apair of legs extending from the first side, the legs config-

ured to be received by a coil body to couple the retention
clip to the coil body; and

the flexible fingers include at least two fingers extending

from the second side of the base that are spaced apart and
configured to receive the resistor therebetween and
couple the resistor to the retention clip.

5. The motor vehicle ignition assembly of claim 4, wherein
the flexible fingers each include a tapered portion proximate
to a distal end, the tapered portions extend inward towards
one another and towards a longitudinal axis of the retention
clip.

6. The motor vehicle ignition assembly of claim 1, wherein
the retention clip includes only four flexible fingers config-
ured to couple the resistor to the retention clip.

7. The motor vehicle ignition assembly of claim 1,
wherein:

the body portion of the resistor has an outer diameter that is

smaller than an outer diameter of each of the first con-
ductor and the second conductor;

each one of the flexible fingers includes a tapered portion

proximate to a distal end thereof that extends inward
towards a longitudinal axis of the retention clip;

the outer diameters of the first conductor and the second

conductor are each greater than a distance between the
flexible fingers at the tapered portions.

8. The motor vehicle ignition assembly of claim 7, wherein
the retention clip is configured to securely couple with the
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resistor when the first conductor of the resistor is pushed
beyond the tapered portions of the flexible fingers;

wherein the retention clip is configured such that as the first

conductor contacts and is pushed beyond the tapered
portions, the flexible fingers expand outward from the
longitudinal axis to allow the first conductor to pass
beyond the tapered portions; and

wherein the retention clip is further configured such that as

the body portion contacts the tapered portions the flex-
ible fingers move back towards the original position.

9. The motor vehicle ignition assembly of claim 1, further
comprising an ignition boot assembly removably coupled to
the high voltage tower, the ignition boot assembly defining a
bore with an ignition coil seated therein, the ignition coil
including a first end in contact with the resistor and a second
end in contact with a spark plug.

10. A motor vehicle ignition assembly comprising:

a high voltage tower;

aretention member arranged within the high voltage tower,

the retention member includes:

a base;

flexible fingers extending from the base and movable
outward from an original position to an expanded
position, the flexible fingers are biased to move back
towards the original position from the expanded posi-
tion; and

a pointed tip extending from a center of the base;

a resistor secured within the high voltage tower with the

retention member, the resistor includes a first conductor,

a second conductor, and a body portion therebetween,

wherein in the original position the flexible fingers

closely abut the body portion of the resistor; and

an ignition boot including a first end and a second end

opposite to the first end, the first end removably coupled
to the high voltage tower, and the second end defining an
opening configured to receive a spark plug;

wherein:

the resistor is coupled to the retention clip by pushing the
first conductor beyond the tapered portions towards
the base until the first conductor contacts the pointed
tip; and

upon decoupling the ignition boot from the high voltage
tower the resistor remains secured within the high
voltage tower with the retention member.

11. The motor vehicle ignition assembly of claim 10,
wherein the retention member includes at least one leg
coupled to a coil body.

12. The motor vehicle ignition assembly of claim 10,
wherein the ignition boot defines a bore, and an ignition coil
is seated within the bore.

13. The motor vehicle ignition assembly of claim 10,
wherein the retention member is arranged within the high
voltage tower.

14. The motor vehicle ignition assembly of claim 10,
wherein:

the body portion of the resistor has an outer diameter that is

smaller than an outer diameter of each of the first con-
ductor and the second conductor;

each one of the flexible fingers includes a tapered portion

proximate to a distal end thereof that extends inward
towards a longitudinal axis of the retention clip;

the outer diameters of the first conductor and the second

conductor are each greater than a distance between the
flexible fingers at the tapered portions.

15. The motor vehicle ignition assembly of claim 14,
wherein the retention member is configured to securely
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couple with the resistor when the first conductor of the resis-
tor is pushed beyond the tapered portions of the flexible
fingers;

wherein the retention member is configured such that as the
first conductor contacts and is pushed beyond the
tapered portions, the flexible fingers expand outward
from the longitudinal axis to allow the first conductor to
pass beyond the tapered portions; and

wherein the retention member is further configured such
that as the body portion contacts the tapered portions the
flexible fingers move back towards the original position.

16. A motor vehicle ignition assembly comprising:

a high voltage tower;

a retention clip mounted within the high voltage tower, the
retention clip includes:

a base;

flexible fingers extending from the base and movable
outward from an original position to an expanded
position, the flexible fingers are biased to move back
towards the original position from the expanded posi-
tion; and

a pointed tip extending from a center of the base;

a resistor connected to the retention clip the resistor
includes a first conductor, a second conductor, and a
body portion therebetween, wherein in the original posi-
tion the flexible fingers closely abut the body portion of
the resistor;

an ignition boot removably coupled with the high voltage
tower, the boot defining a bore; and

an ignition coil mounted within the bore of the boot, the
ignition coil including a first end connected to the resis-
tor and a second end configured to couple with a spark
plug;
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wherein the resistor is coupled to the retention clip by
pushing the first conductor beyond the tapered portions
towards the base until the first conductor contacts the
pointed tip.

17. The motor vehicle ignition assembly of claim 16,
wherein the retention clip includes a base, at least one leg
extending from a first side of the base, the at least one leg is
coupled to a coil body.

18. The motor vehicle ignition assembly of claim 16,
wherein:

the body portion of the resistor has an outer diameter that is

smaller than an outer diameter of each of the first con-
ductor and the second conductor;

each one of the flexible fingers includes a tapered portion

proximate to a distal end thereof that extends inward
towards a longitudinal axis of the retention clip;

the outer diameters of the first conductor and the second

conductor are each greater than a distance between the
flexible fingers at the tapered portions.

19. The motor vehicle ignition assembly of claim 18,
wherein the retention clip is configured to securely couple
with the resistor when the first conductor of the resistor is
pushed beyond the tapered portions of the flexible fingers;

wherein the retention clip is configured such that as the first

conductor contacts and is pushed beyond the tapered
portions, the flexible fingers expand outward from the
longitudinal axis to allow the first conductor to pass
beyond the tapered portions; and

wherein the retention clip is further configured such that as

the body portion contacts the tapered portions the flex-
ible fingers move back towards the original position.

20. The motor vehicle ignition assembly of claim 17,
wherein each of the fingers include a tapered portion proxi-
mate to a distal end of the finger.
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